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(54) [Title of the Invention) 

Disc driving unit 
(57) [Abstract) 
[Problem) 



To provide a disc driving unit capable of high speed 
transfer of the playback signal of a disc and of obtaining the 
playback signal via simple control. 
[Means for Resolution] 

A pickup 2 is driven by a pickup motor 4 , and rotates around 
the center of an optical disc D as the axis . This pickup 2 further 
moves in the radial direction to detect signal . A spindle motor 
7 drives the optical disc D mounted on a turntable 6 to rotate. 
A servo circuit 14 acts to fix the number of revolutions of the 
spindle motor 7 at a predetermined value. The servo circuit 
14 variably controls the number of revolutions of the pickup 

motor 4 depending on the thread movement of the pickup 2 so as 
to be able to detect signal at a constant linear speed. 
04 : Pickup motor 

07 : Spindle motor 

11: Pre-amplifier 

12: Signal processing circuit 

14-: Servo circuit 

15: System controller 

[Claims] 

[Claim 1] 

A disc driving unit which reproduces data from a 
disc-formed recording medium in which the data are recorded by 
means of a playback head under the condition of a constant linear 
speed, which comprises a first rotationally driving means that 
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rotates the disc-formed recording medium, a second rotationally 
driving means that rotates the playback head, a drive control 
means that, along with controlling the number of revolutions 
X of one of the first and second rotationally driving means to 
a constant number o f revolutions nx, variably controls the number 
of revolutions Y of the other of the first and second rotationally 
drivingmeanstofromri(I-x) ton(O-x) depending on the position 
of the playback head along the radius of the disc-formed recording 
medium, wherein the relative number of revolutions between the 
disc-formed recording medium and the playback head in standard 
speed playback o f the disc-shaped recording medium i s represented 
by from the number of revolutions I at the inner periphery of 
the disc to the number of revolutions 0 at the outer periphery 
of the disc, and which obtains n-times speed playback data of 
a constant linear speed from the disc-formed recording medium 
by means of the playback head. 
[Claim 2] 

The disc driving unit set forth in Claim 1 wherein the 
drive control means controls the numbers of revolutions of the 
first and second rotationally driving means by setting x equal 
to I. 

[Claim 3) 

The disc driving unit set forth in Claim 1 wherein the 
drive control means controls the numbers of revolutions of the 
first and second rotationally driving means by setting x equal 
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to 0. 
[Claim 4) 

The disc driving unit set forth in Claim 1 wherein the 
drive control means controls the numbers of revolutions of the 
first and second rotationally driving means by setting x equal 
to (I+0)/2. 
[Claim 5] 

The disc driving unit set forth in Claim 1 wherein the 
drive control means changes the number of revolutions X of one 
of the first and second rotationally driving means from region 
to region depending on the position of the playback head on the 
radius of the disc- formed recording medium and variably controls 
the number of revolutions Y of the other of the first and secondally 
driving means to from n(I - x) to n(0 - x) . 
[Detailed Description of the Invention] 
[0001] 

[Technical Field to Which the Invention Belongs] 

The present invention relates to a disc driving unit which 
reproduces data from a disc-formed recording medium in which 
the data are recorded by means of a playback head at the state 
of a constant linear speed. 
[0002] 
[Prior Art] 

From the past, disc driving unites which can transfer the 
data recorded in, for example, CD-ROM, CD-R, etc. at high speed 
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are known. In such disc driving unites, data recorded on the 
disc are read at a constant linear speed by making the relative 
speed between a playback head and the disc twice, 4-times, 
16-times, etc. compared with the ordinary speed. 
[0003] 

As such a disc driving unit, the CD-ROM unit set forth 
in, for example, Japanese Patent Laid-open No. 161824/1996 is 
known. This type of CD-ROM unit has a spindle motor to 
rotationally drive a disc and a head motor that rotationally 
drives a playback head around the central axis of the disc . The 
disc and the playback head are rotated in opposite directions. 
Thus, in this CD-ROM unit, data reading can be performed at the 
speed of the sum of the number of revolutions of the disc and 
that of the playback head, enabling a high speed transfer of 
the playback signal. 
[0004] 

[Problems that the Invention is to Solve] 

But, in the CD-ROM unit set forth in the aforementioned 

Japanese Patent Laid-open No. 161824/1996, simultaneously with 

the control of driving the spindle motor so as to realize a constant. 

linear speed of the disc, another control of driving the head 
motor in the opposite direction so as to achieve a constant linear 
speed of the playback head is performed. In this connection, 
in this CD-ROM unit, the two motors need be controlled so that 
each of them is driven at a constant linear speed over from the 
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inner periphery to the outer periphery of the disc, requiring 

complicated control. 

[0005] 

Namely, in this CD-ROM unit, in case of reading at a 
high-speed such as 4-times, 8-times, 20-times of the standard 
speed, the rotation of the playback head as well as the spindle 
motor must be controlled independently of each other. Thus, 
the size reduction or weight reduction were difficult, acting 
as a cause of high cost. 
[0006] 

The present invention, which has been devised in view of 
such actual situations, has- a purpose of providing a disc driving 
unit capable of high-speed transfer of the playback signal of 
a disc and of obtaining the playback signal via simple control. 
[0007] 

[Means for Solving the Problems] 

To solve the above-cited problems, the disc driving unit 

associated with the present invention is one that reproduces 
data from a disc-formed recording medium in which the data are 
recorded by means of a playback head under the condition of a 
constant linear speed, comprising a first rotationally driving 
means that rotates the disc-formed recording medium, a second 
rotationally driving means that rotates the playback head, a 
drive control means that, along with controlling the number of 
revolutions X of one of the first and second rotationally driving 
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means to a constant number of revolutions nx, variably controls 
the number of revolutions Y of the other of the first and second 
rotationally driving means to fromn(I-x) to n(O-x) depending 
on the position along the radius of the disc-formed recording 
medium of the playback head, wherein the relative number of 
revolutions between the disc- formed recording medium and the 
playback head in a standard speed playback of the disc-shaped 
recording medium i s represented by from the number of revolutions 
I at the inner periphery of the disc to the number of revolutions 
0 at the outer periphery of the disc, and which obtains n- times 
speed playback data of a constant linear speed from the 
disc- formed recording medium by means of the playback head. 
[0008] 

This disc driving unit rotates one of the first and the 
second rotationally driving means at a constant speed and 
variably controls the other of the two driving means over from 
the inner periphery side to the outer periphery side of the 
disc-formed recording medium. 
[0009] 

[Mode for Carrying Out the Invention] 

In the following, a disc driving unit to which the present 
invention is applied is described with reference to drawings. 
[0010] 

As shown in Fig. 1, a disc driving unit 1 has a pickup 
2 that reads the signal recorded in an optical disc D, a turn/shift 



7 



mechanism 3 to which this pickup 2 is attached, a pickup motor 
4 that rotates the pickup 2 around the center of the optical 
disc D as the rotating axis, a thread mechanism 5 that shifts 
the pickup 2 in the radial direction of the optical disc D, a 
turntable 6 on which the optical disc D is mounted, a spindle 
motor 7 that drives the turntable 6 to rotate the optical disc 
D, and a rotation speed detecting part 8 that detects the rotation 
speed of the optical disc D. 
[0011] 

Further, the disc driving unit 1 has a pre-amplif ier 11 
that amplifies the signal read by the pickup 2 to formRF signal, 
predetermined servo signal, etc., a signal processing circuit 

12 that reproduces the data recorded in the optical disc D based 
on the RF signal, etc. formedby the pre-amplif ier 11, an interface 

13 that outputs the data reproduced by the signal processing 
circuit 12 to an external devices, a servo circuit 14 that 
servo-controls the pickup 2, the pickup motor 4, the thread 
mechanism 5, the spindle motor 7, etc., and a system controller 
15 that controls the entire unit by exchanging data among the 
signal processing circuit 12, the servo circuit 14, etc. 
[0012] 

The pickup 2 emits a laser beam onto the optical disc D 
and detects the reflected light, converts the detected reflected 
light into electric signal, which is fed to the pre-amplif ier 
11. This pickup 2 is supported by the turn/shift mechanism 3 
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driven by the pickup motor 4 . This pickup 2 rotates around the 
center of the optical disc D as the axis by virtue of the operation 
of the turn/ shift mechanism 3 driven by the pickup motor 4. 
Further, this pickup is configured to be movable in the radial 
direction of the optical disc D by means of the thread mechanism 
5 provided in the turn/shift mechanism 3. Accordingly, this 
pickup 2, together with the rotation around the center of the 
optical disc D as the axis, moves in the radial direction thereof, 
and can detect the signal recorded on the track of the optical 
disc D. 
[0013] 

The spindle motor 7 drives this turntable 6, thereby 
rotationally driving the optical disc D mounted on the turntable 
6. 

(0014] 

The rotation speed detecting part 8 detects the rotation 
speed of the optical disc D rotated by the spindle motor 7 . This 
rotation speed detecting part 8 supplies the detected rotation 
speed to the servo circuit 14. 
[0015] 

[Effect of the Invention] 

In the disc driving unit 1 of such a configuration, the 
turn/shift mechanism 3 and the pickup motor 4 rotates the pickup 
2 and the spindle motor 7 and the turntable 6 rotates the optical 
disc D. Further, in this disc driving unit 1, as shown in Fig. 
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2, the optical disc D and the pickup 2 are rotated in opposite 
directions. And, in this disc driving unit, the servo circuit 
14 controls the rotations of the pickup motor 4 and the spindle 
motor 7 depending on the radial position of the pickup 2 shifted 
by the thread mechanism 5, and detects the signal recorded in 
the optical disc D so as to achieve a constant linear speed. 
[0016] 

Next, details of the control by the servo circuit 14 is 
described. 
[0017] 

The servo circuit 14 carries out focus servo control for 
the pickup 2 based on the focusing error signal fed by the 
pre-amplif ier 11, tracking servo control based on tracking error 
signal and thread servo control. 
[0018] 

And, the servo circuit 14 controls the rotation speed 
of the pickup motor 4 and that of the spindle motor 7 so as 
to achieve the clock signal to be constant based on the clock 
signal detected by RF signal, etc. In other words, this servo 
circuit 14 controls to keep constant the relative speed between 
the pickup 2 moved in the radial direction by the thread mechanism 
5 and the optical disc D. Moreover, the servo circuit 14, when 
the linear speed defined by the optical disc D is assumed to 
be a standard (lx) rotation speed, conducts control for keeping 
the linear speed constant under the predetermined, multiplied 
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rotation speed in order to playback the signal at a predetermined, 
multiplied rotation speed relative to this standard rotation 
speed. 
[0019] 

In the following, the content how the servo circuit 14 
controls the rotation speeds of the pickup 2 and the optical 
disc D will be described. 
[0020] 

The servo circuit 14 must increase the relative speed 
between the pickup 2 and the optical disc D towards the inner 
periphery of the optical disc D. For example, in the case where 
the optical disc D is a compact disc and the reading speed is 
1 x standard speed, the ratio of the number of revolutions I 
at the innermost periphery to that O at the outermost periphery 
is, 

1:0 = 5:2. 

[0021] 

In this connection, in the case of high-speed transfer 
with n-times linear speed, the number of revolutions at the 
inner and outer periphery sides, I and 0, are both multiplied 
by n. For example, when n = 4, 
nl:nO = 20:8 

[0022] 

The servo circuit 14 fixes the number of revolutions of 
the spindle motor 7 at a predetermined number of revolutions 
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X for the achievement of 4-times transfer speed. Namely, the 
servo circuit 14 controls the spindle motor 7 by judging the 
number of revolutions based on the rotation speed of the optical 
disc D detected by the rotation speed detecting part 8.. 
[0023] 

And, for the case of 4-times high-speed reading, the servo 
circuit 14 controls the number of revolutions as shown in the 
following first to fifth examples depending on the shift of 
the pickup 2 in the radial direction of the optical disc D by 
means of the thread mechanism 5. 
[0024] 

As a first example, the servo circuit 14 fixes the number 
of revolutions of the spindle motor 7 by setting I = 20. And, 
the servo circuit 14 variably controls the number of revolutions 
of the pickup motor 4 from 0 to -12 over from the outermost 
to the innermost periphery sides of the optical disc D. Here, 
the number of revolutions of the pickup motor 4 is defined to 
have a negative number when the pickup motor 4 rotates in the 
same direction as that of the spindle motor 7, and a positive 
number when the pickup motor 4 rotates in the opposite direction 
as that of the spindle motor 7. Accordingly, the ratio of the 
number of revolutions at the inner periphery side of the optical 
disc D to that at the outer periphery side becomes 20/8. 
[0025] 

As a second example, the servo circuit 14 fixes the number 



12 



of revolutions of the spindle motor 7 by setting 0=8. And, 
the servo circuit 14 variably controls the number of revolutions 
of the pickup motor 4 from 12 to 0 over from the outermost to 
the innermost periphery sides of the optical disc D. In this 
case, the ratio of the number of revolutions at the inner 
periphery side o f the optical disc D to that at the outer periphery 
side becomes 20/8. 
[0026] 

As a third example, the servo circuit 14 fixes the number 
of revolutions of the spindle motor 7 by setting (I + 0)/2 = 
14. And, the servo circuit 14 variably controls the number 
of revolutions of the pickup motor 4 from 6 to -6 over from 
the outermost to the innermost periphery sides of the optical 
disc D. In this case, the ratio of the number of revolutions 
at the inner periphery side of the optical disc D to that at 
the outer periphery side becomes 2 0/8. 
[0027] 

As a fourth example, the servo circuit 14 fixes the number 
of revolutions of the spindle motor 7 at an arbitrary value 
X form the viewpoint of cost, size and weight reductions, etc. 
And, the servo circuit 14 variably controls the number of 
revolutions of the pickup motor 4 from (20-X) to (8-X) over 
from the outermost to the innermost periphery sides of the 
optical disc D. In this case, the ratio of the number of 
revolutions at the inner periphery side of the optical disc 
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D to that at the outer periphery side becomes 20/8. 
[0028] 

As a fifth example, the servo circuit 14 changes the number 
of revolutions of the spindle motor 7, for example, for a number 
of zones of the disc, and fixes it for each zone. For example, 
when the disc is divided into two zones, the number of revolutions 
of the spindle motor 7 is fixed at 14 for the inner periphery 
zone, and the number of revolutions of the spindle motor 7 is 
fixed at 8 for the outer periphery zone . And, the servo circuit 
14 variably controls the number of revolutions of the pickup 
motor 4 from 0 to 6. In this case, in addition to that the 
number of revolutions of the spindle motor 7 can be set at a 
low number of revolutions, the rotation of the pickup motor 
4 can be suppressed to low values and, at the same time, be 
controlled within a comparatively narrow range. With these 
advantages, compared with the other examples, further energy 
saving and cost reduction can be attained. 
[0029] 

As has been described hereinabove, in the disc driving 
unit 1, signals with a constant linear speed can be reproduced 
from an optical disc D by fixing the number of revolutions of 
the spindle motor 7 and variably controlling only the number 
of revolutions of the pickup motor 4 . For that reason, in this 
disc driving unit 1, control for high-speed transfer can be 
easily performed without using a high- torque pickup motor 4 
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or spindle motor 7. This disc driving unit can achieve size 

and weight reductions as well as cost reduction. 

[0030] 

Byway of precaution, in the present embodiment, examples 
of variably controlling the pickup motor 4 was described, to 
which, however, the present invention is not limited. Instead, 
for example, the number of revolutions of the spindle motor 
4 may be variably controlled with the fixation of the number 
of revolutions of the pickup motor 4. In such a case, the 
rotation speed detecting part 8 detects the rotation speed of 
the pickup 2 . 
[0031] 

Moreover, in this embodiment, the example where the 
rotation speed detecting part 8 detects the rotation speed of 
the optical disc D was described, to which, however, the present 
invention is not limited. Instead, for example, detection may 
be done by the detecting signal of the pickup 2. 
[0032] 

Further, the present invention can be applied not only 
to playback units such as a CD-ROM unit, but also to recording 
units capable of writing data in an optical disc D. 
[0033] 

[Advantage of the Invention] 

In the disc driving unit associated with the present 
invention, one of first and second rotationally driving means 
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is rotated at a constant speed, and the other is variably 
controlled over from the inner to outer periphery sides of a 
disc- formed recording medium. 
[0034] 

With such mechanism, this disc driving unit can transfer 
data at high speed without requiring any high-torque motor. 
Further, since, in this disc driving unit , only the rotational 
drive of one of the first and second rotationally driving means 
is variable, the control is simplified. Still further, this 
disc driving unit can achieve size and weight reductions as 
well as cost reduction, too. 
[Brief Description of the Drawings] 

[Fig. 1] Fig. 1 is a drawing showing the block diagram 
of the disc driving unit as one embodiment of the present 
invention. 

[Fig. 2] Fig. 2 is a drawing explaining the rotational 
direction of the pickup of the aforementioned disc driving unit 
and an optical disc. 

[Description of the Reference Numerals and Signs] 
1: Disc driving unit 
2: Pickup 

3: Turn/shift mechanism 
4 : Pickup motor 
5: Thread mechanism 
6: Turntable 
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7 : Spindle motor 

8: Rotation speed detecting part 

11: Pre-amplif ier 

12: Signal processing circuit 

13 : Interface 

14: Servo circuit 

15: System controller 

[Fig. 1] 

04: Pickup motor 

07: Spindle motor 

11: Pre-amplif ier 

12: Signal processing circuit 

14: Servo circuit 

15: System controller 

[Fig. 2) 

01: Rotational direction of optical disc 
02: Rotational direction of . pickup 2 
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